. PCT 



BCKMHPHAfl QPI*AllMaAUHfl 
MLmOUIKKTVAAUIOi) COBCTUKUUOCTH 



MEHCflyH APOAHAfl 3AOTKA. OnyEJIHKOBAHHAfl B COOTBETCTBHH 
C AOPOBOPOM O IlATEHTHOfl KOOFIEPAHHH (PCT) 




(51) Mea«AyxapoAsaa 

6: 



E21B 43/10 



Al 



(11) Hovep ttewgvapaxxo* ny&nxamx WO 95/03476 
(43) Am uevgyupoaxal 

2 frcgpeaa 1995 (02.02.95) 



(21) Honep iraoorBipoatol uaac PCT/RU93W173 

(22) Am M«3mtyBApoAMoft noons: 

23 inaaa 1993 (23.07.93) 



(71) 3llBiTexk Ou «cex yttajoHHUx tocydapcme, tcpoMt 

US* TATAPCKHB rocyMPCTBBHiam haw- 

HO -HCCg EflOBATEJIBCKHft H nPOBKTHUft 
HHCTHTyT HBOTflHOfi riPOMMHUIEHHOCTH 
[RU/RU]; 423200 ByryAMB, yi. M^muesi* a. 32 
<RU) ITATABSEY OOSUDABSTVENNY NAUCH- 
NO-1SSLKDOVATELSKY I PROEKTNY INSTTTUT 
NEFTYANOI PROMYSHLENNOST1, Burulmi 
(RU)J. 

ffOH i o gp i M Ma; ■ 

(?6)Hao6pmTuui /3uureu (moAbxo Bam VSk 

ABflPAXMAHOB re&apumrr Cymxam (RU/RU* 
423200 Byiyauu, yx. rcroia, a. 66, a. 71 (RU) [AB- 
DRAKHMANOV, Gabdrathit Suttanovich, Bugulma 
(RU)). HBA1WUIHH Pycnu Xuamaira (RU/RU* 
423200 Byryxuca, yx. Torau, a. 66, a. 49 (RU) 
HBATULUN. Rustem Khamltovich, Bufulme (RU)). 
XKOHOB Bnrrop Ttnpmm (RU/RU); 423200 



ByryAtta, yx. Topoju. i. 66, a. 75 (RU) (ZHZHO- 
NOV, Viktor Geargievidi. Bugulnu (RU)l JOCynOB 
Han r a m n mmnwr a (RU/RU* 423200 Byrrmu. yx 
roreutt, a . 66, n. 61 (RU) [JUSUPOV, IsU Gaiimxya- 
Doridi, Bufulma (RU)). XAHHTbflHOB H«rm*aTv- 
«m Xuaram (RU/RU); 423200 ByryxuM, ya. K* 
saam, x. 65, n. 60 (RU) [KHAMTTYANOV, Niga- 
matyan Khamitovich. Buguhn* (RU)). 3AftHyJUlHH 
AAter rafivayuoBvi (RU/RU); 423200 Byryjxma, 
yx CaHwnma a . a, 1, n. 117 (RU) (ZAINULLXN. Al- 
beit QmUdaUovich, Baxjuhna (RU)]. ♦ATKyjUlHH 
Panax X hm u w (RU/RU); 423400 Aamatmbck, 
yx PjwBnwmm, A- 20, xa. 40 (RU) (FATKULUN, Ra 
■had Rhaaanotkb. Akaettwfc (RU)]. 

(74) Arenr: •C0D3IIATEHT-; 103735 Mocxaa, yx. Hxa- 
HDEa, a. 5/2 (RU) i-SOJUZPATENT.. Moacow (RU}) 

(81) yi 



roeyaapcxM: BR, CA, JP, NO, US, expo- 

-arear (AT, BE. CH. DE, DK, ES, PR, GB, 

GR.ffi.rr.LU.MC.NL.PT.SE). 



CoJRtOTIOM O HOtcdyHOpodHQM OOUCJCT. 



(64) Title: METHOD OF FINISHING WELLS 



(54) 



CnOCOB 3AKAHMHBAHHB CTPOHTEJItCTBA CKBAKHH 



I 




(SDAbrtnut 

A^l^f^f^ ,°f, fi S!? iB lL!! U ,0 ~* ,, « ™ d ««™aa«, jowin, . cuing column (2) to «dl 111) with 

to topal ppe (121 » opandtd to mcui. th. toft action (8) in to «*U (11) ind to ^t. non-pnxluctiT. and pkrfurt". 



(S7)P«$tp*r 



Cnocod 3aKain2Bafliis cTpoirrejiBCTBa ckbekhh, BKazraajor b 
ceta pasaejEBHHfl cnycK b cKBastEHy (II) a repMeiHraoe coe- 
jWHerae b nocjieflHeli kojiohhh oficamnrc Tpyd (2) m xboctobh- 
Ka (3) c ooLTpoM (4). Ilepea cnycKOM b cKBasHHy (II) no 
MeHBmefl Kepe omtj ro Tpjd (12) XBocTOBmca (3) c igsuhrpm (4) 
npoqjHjmpyDT c oCpasoBaaneM no ueHLmefl nepe HByx npoaojUr- 

HHX rO?p (13) H IXHJZHHSpCHeCKEX KOfiUOB (25) C p63£ti£M£ (26). 
Dp037KTIIBflHfi EJOaCT (16) 3ST6H BCKpHBSIDT E BOCJie cnyCKE B 

Hero XBOCTOBmca (3) npo§HJEBHyB Tp7<5y (12) pacmnpaOT jure 
aaKpemieHza xboctobkks (3) b ckbsmseho (II) jzt pa3odmeHZH He- 

DpOJCTKTHBEHX DJiaCTOB OT IipOjyKTIIBHHX. 



HCKJDQqRTEJIbHO flJIH IJEJIEfl HHOOPMAUHH 
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OIOCOB 3AKMHH3AHHE CTPOMTEJEBCTSA CKBAZHHH 
OdJiacTB TexflHicu 
H3o6peTeHJae othochtch k dypeHHD, a ui.ieEHO - k caocody 
3aKafrqzBaHHH cTpoHTeJiiCTBa cki&ehhh. 
5 HaadoJiee arapeKTHBHO aacTonciee D3o6peTerae moiet (3htl 

Hcnojn>30BaHO b cKBasaaax, werwx ropusoHrajiLHHfl rqacTOK 
cTBOJia, npodypeHHHfl b npojjyKTEBHOM ojoacTe f a Tame b cjiy- 
hbhx, icor.ua HesejiaTe^mo yweHiinaTi aaaMeTp cKBa&HHH, a npa 
Hajurcan yqacTicoB b HHrepsajie ycTaHOBKH XBocTOH&Ka, cJioaea- 
10 wwr asadooz^e;4efiT2poBaaauM2 aopojiaMH, rae nueDT Mecro odBajK 
nopow, KaB6pH03HHe 30HH h sohh norjiomeHiia npOMUBO^IHOfl HH£- 

KOCTE, OdHHHO DSpeKpHTOftMHe E pOM 3SyT 0 *IHHMH K0JIOHHBHH Tfyd 
HJZE KOJIOEHHMH - "XQTJHXBm". 

EpeOTecTHymuiS ypoBeHL TexHZKH 

15 IIpH 3aKaH^HBaH£H CTpOETSJILCTOa CKBaKHEH H80(JX0OTM0 3a- 

KpenHTB ee cTernqr b asTepaajie apOEyKTEBHoro iuiacTa, ^iTodH 
npeOTTBpaTHTi oflBamBaHae nopojm a, ksk cjie^cTBUe 3Toro- 
yxyjtmeHEe nocTyajieHHH npoflynma b cKBaszay H3 np ojcticthbhd- 
ro njoacTa. toi sto2 uejm b 30Ee apojcyKTBBHoro miacTa craa- 
20 sshh ycTaHaanHBaaT xboctobhkh c $gjn>TpaMH» Kpowe Toro, b 
nHTepBajie ycTaHOBKH xboctobbrob c onjg>TpaMH ^acio BCTpena- 
k3tch 3ohh ocJuosHeHnS, TaKHe k2lk Hajmze KaBepH, odsaiiOB ao- 
pojSH, Bo^onpoHMeHEH, uorjiomeaEe npotauBOHHoU smixocTu, npn- 
MHKame k npojjyKTKBHC&ay imacTy He np o#y ktebhhx y^acTKOB am 
25 npepHBaHEe ero Tarawa ynacTKaMB. B sthx cnjnaflx HeodXDOTio 
HaaexHo pasodmnTi yicasaHHrje y^acTKa 2 30m ot npojjyKTHBHo— 
ro DJiacTa. Bee sto TpedyeT dojnannx waTepaaKLHHX 3a?paT a 
nparjeHeHEH cneiiaag&Horo cjiosHoro odopyKOBaHEft* 

HssecTHH Tpn npamgDaajcbso oTjnnaamExcH £pyr ot Apyra 
30 caocoda yciaHOBKH xboctobhkob c §sjn>TpauH f npzueBfieHHe apa 
3aKaH^HBaaaH c TponTejiLCTBa ^KBazHH: noOTecica na aeueETHOM 
xcauBe, Ha kjehmx a Ha onopaofi DOBepxHocTH ( " CnpaBO^muc 
no KpenJieHUD Hegjramix a rasoBicc cxBasHH 11 , AJI.EyjiaTOB, 
1981, c.137-146). 
35 CyrL caocoda ycTaHoaka XBOCToaiuca c wnjr&trpoM aa ce- 

MeHTHoa KaMHe 3aKJro^aeTCA b notfbeue Taun 0 HascHoro paciBopa 
hb bcd jyiHHy XB0CTOBHBa 9 y^epsHBaeworo Ha Becy dypHJiBHHMH 
TpydajAH, yjiajreHHE TaMnoaasKoro pacTBopa, ao^HHToro sume 
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XBOCTOBHKa, D OTCOeOTHettHH dypBJII>KlDC Tpyd OT XBOCTOBHKS 

tojiwco nowie odpasoBaHaa b 3aTpy<JH0M npocTpaHCTBe neMeuTHO- 

ro KEMHfl. 

HoffBecKa xboctobhkdb c cHJiiTpaua Ha kjibhmx ocymecTBJM- 
5 eTCfl TOJiiKO b odcaaeaHOU cTBOJie cKBasHHH, rae HeT H3H0ca 
BByTpeaHefl noBepxHOda odcanHHX Tpyd, nywM saKjmHSBanaH 
XBOCTOBHKa MamKaiiH, pacnojioseaHHtJH Ha EapyaHoa noBepxHO- 
ora noasecHHX ycTpoflcTB, KOTopue bxowi b KoasneBofl MeSRO- 

jiohhhB sasop. . 

10 3tot cnocod HenpmieHBM npn uarax (MeHee 30 mm) Kojone- 

bhx aaaopax, ewm cnyoK XBOCTOBam conpaaeH c npopadOTKoa 
ocjiosHeHHoro ctbojb cxsaszm a pacxaBBBaaaeM XBOCTOBHKa, 
Kowa BHyrpeaHJUi noBepxHocu. odcanHoa kojidhbh, b KOTopofi 
MaHHpyeTos yciaaoBKa, aueei HeaonycTBMHfi hshoc, koito Bee 

15 XBOCTOBHKa c $Hfl£TpoM DpeBuniaeT 1000 kH. 

HoOTecKy XBOOTOBHBOB fla ynope ocymecTBOTwr aa cTanH- 
osapanx nacTKax cKBaszHH, iae yae odpasoBaaa onopsaa no- 

BepXHOCTl, B KB18CTB8 KOTOpOii HCDOJIBByBTS npOTOWH BHyrpH 

naTpy6KOB, nDncoeaaaaeimix k HHraewy koew npejwymea kqjioh- 
20 hh- BepxHzfi KOHea paaee cnymeHHoro XBOCTOBHKa; soay nepe- 
xoia ot dojnanero aaaMeTpa k MeHMEiny npa OTyxpaaMepaofl npo- 
MesyroTOOfl KOJioHae, KOiopofl oficaaeaa cKsasHHa. 3tot cnocod 
npaaeHHM anna npa yoaoBHHX cnycKa xsocTOBHKa «o aanaaHofl 
wydHHH. Hrnwe noaBecHoe ycTpoftcTBO XBOCTOBHKa He aoflae? 
25 ao ynopa a ae cpadoTaeT. 

HaaocTaTKaMH yKaaaaHHX cnocodoB ycxaHOBKH xboctobbkob 
c SnaMpaMH npa 3aKaraiBaaEa cTporaejacTBa CKBasHHH hbjh- 
DTca-oyserae npoxwuioro ce^aa* CKBasHHH as-sa neodxoamio- 
cth nparaeHeHHH paaieaHHareJieB a noHBecHHX ycTpoitcTB, koto- 
30 me onycKauT Bayrpi yse odcaseHHoa CKBasHHH, HeodxoOTMOCTL 
npHMeHeHHH caoaHBX no KOHCTiyOTHH pasieaaHareJiefl a dosbbc- 
hhx ycTpoflcTB, a tarae oipaHE*eaHOC» npaMeHeaHH, odycJioB- 

JLQHHaa B03M0SH00TM) BOJOeCKH XBOCTOBBKOB TOJIBKO B OdCameH- 

bom CTBOJie cRBaxHHH (apotie oDOCooa ycraaoBKa Ha neMBHTHOM 
35 K9MSe ^ oMB Tor£>t HeaocTaTKta , cocoda nojtBecKH xboctobbkob 
c ftunspaiu aa neweHTHOM aaMHe flBmeTCfl hbjxSxojdmoctb 

Qeue HTBpOBaHHH XB00T0BHK3. HTO CBH3aH0 C dOJttHUJMH 3BTp2.Ta- 
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m neMeHTa n Bpe&ie fin Ha nposejieHKe padox 2 ocamaaue 3atBep- 
BeBaHHa neMeHTHoro pacTBopa. Ilpa stom HeodxoaBMO ocyiaecT3- 

JEtTL □DCTOAHH7D BpOMHBKy CKBQSHHK BOCJie IieMS HTHpOBSHEJI 

xBocTOBHKa b re^erae Bcero BpeweHa osamamiH 3aTBepneBaHsiH 
5 neweHTHoro pacTBopa c onHOBpeue hhhm BpameraeM dypHjrbHofl 
kojiohhh. IIpHTOw, padoTe no neMeHTHpoBaHHD xboctobbkob npH- 
cynm aBapzn, Tarae, Baupmiep, Kan: HeBoaMOKHocTB DTCoesHHe- 

HEH KOJIOHHH tiypHJTBHHX TpjtS OT XBOCTOBHKa, BCJDtfiJlCTBHe npHMe- 

hshhh pesBdosHX paaiejuounrejiefl; npopesame odcajiHHX Tpyd z 
10 sacSypEBaHHe HOBoro ctbojei npn pa3dypHBaHHH oceacTKH 11 73 -hob 

coejusHeoafc ceKOHfl Tpyd B-jjpyrax. 

Kpoue Toro 9 juk BHDomeHgfl padOT bo neweHTHpoBaaHK) 

XBOCTOBHKa HeodxojpaMa cooraeTCTByaiiaH TexflHKa (neMeflrapo- 

BO^iBEe arperaTa) h dpurajm patSoTOx* 
15 line ojihbm HenocTaTKOM BToro cnocoda hbjhctch HeB03M0s- 

hocti> ero npzMeBeaHE npn Hamraifl 30H norjiomema b EETepsane 

ycTaaoBKH xbdctobhkb* 

HsBecTeH Tanse cnocod 3aKairaBaHra cTpOHTejiBCTBa CKBa- 

ehh (SI) , A, 1659626), BKJnreannHfl b ceda hsojihuhk) boh ocjiok- 
20 HeHflfl <5ypGHHK, pacnojroseHHHX Bume npojjyKTHBB or 0 HJiacTa so 

erO BCKpHTEH, CByCK B CKB3KEH7 KOJIOHHH OdcajIHHX Tpy(5 C 
$HJIBTpOM-XBOCTOBHKOM b noHTpaTopaMH , SaBOJIHeHBG $njn>TpoBoft 

30HH cKBasHHH BpeMeHHo saKyBopHBaxmzM KaTepnajiOM b neweHTR- 
poBarae kojiohhh odcaaHHX Tpyd npn repueTHHHou paate&HBeHHB 

25 nOJIOCTH OBJILTpa-XBOCTOBHKa OT nOJTOCTH KOJIOHHH nepeMH^KoC, 

pa3pymaeMDfl nocJie ee neiae HTHpoBaHHH • 

3tot cnocod He odecnennBaeT HajiexHoro paaodmeKra npo- 
jiyKTHBHoro rmaora ot nepeuesaamoccA c hem He np 0 kthbhhx 
y^iacTKOB b BumeoiesamEX ot npojQTKTRBHoro njcacia He Bpojjy ktbb- 
30 hhx ropmoHTOB, BCJieaoTBHe Henojmoro yaajieHHa dypoBoro pa- 

CTBOpa E3 HBKJIOHHHX B ropB30HTaJH»HHX y^aOTKOB CKBaEKHH, B 

kotophx npoacxoOTT ocaweHse TBepsofl Sasn H3 dypoBoro pa- 
cTBopa npn ero rtapKymniHE. 3to ycyryiinHeTCH HenojiHHH y^a- 
jieEHeM rjraHBCTOfl Kopra, a b wecTax yzaaeHra ee noBHmaeTCH 
35 onacHDCTB odBajuraaHBH nopoa, ^ro TBKse cmisaeT KanecTBo 

B30JSmBB DJQCTOB. 

KpoMe Toro, Ha yKaaaHHHX y^acixax CKBasHHH He y^aeTCB 
BajaeaaniHM odpaaoa ueHrpnpoBaTB skcb j^raTaiiz 0 HHyio kojidhh7, 
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ocodeHHO b cjxadocneMeHTzpoBaHincc nopojiax, E3-3a aaaBmiBa- 
hhh ueHTpaTopoB b BTy nopofly, hto npennrcTByeT no^jmemno 
paBHOMepnoro do TOJmzHe ctohke neMeHTHoro KOJiHia. 

Itae OSHHM He^OCTaTICOM 3T0r0 CDOCOda HBJIHeTCH djiorapo- 
5 BaHiie ^acTH npoayKTBBHoro iwiacTa ueweHTHHM pacTBopoM, no- 
crynaxxuHM b $mn>TposyB 30Hy cKBassHH npz ueMeHTzpoBaHzn ko- 

JIOHHH Qg caj lHHX Tpyd, BCJIOHCTBZe BHU&HeHEH E HEKOHJieHHfl Bpe- 

ueHHo saKynopHBaiamero iiayepzajia b HUHHeft (aoaHofl) tocte ro- 
pasoHTajiBfloro ctbcxsh opz 3Ha^irrejiLH0fi ero npoTHseHHOCTH e 
10 odpasoBaHEH U70TOT b Bepxnefi toote ctbojb, KOTopue sanoJiHH- 
men nmewrsm pacraopow npa aeMeHTHpoBaflBE odca&HHX ko- 
jiohh. 

HaHdoaee (Jjibskbm no TexainecKOfl cymHocTn k 3aHBOTeMo- 

My HBOTeTCH CDOCOd SaKaHHHBaHJIH OTpOHTeJIBCTBa CKBEKEHH C 

15 ropz30flTajn>HHM yracTKOM crBOJia, npotiype hhhm b dpo^kthbhom 

EJiaCTe^X Baker Hughes, USA "Baker Hughes technology forum", 
Coru, 6-11 f 1991, c. 23-25) 

BKjnrannHfi b ceda cnycK b citBaKZHy Ha KOJioHHe odcaamcc Tpyd 
XBOCTOBHEca c npeflBapETemHO nep^opapoBaHHiai $mnbTpoM t pas 06- 
20 QeEHe saKOJioflHoro npo cTpaKCTBa b 30He npowKTHBHoro nJiacTa 
ot BHPBJiesamHJ z nepeueaanmncH c hem HenpoflyrtrzBHHX djbctob 
EapysHHUH nasepaMH h ueMeHrzpoBaHse kojiohhh odcanmoc Tpyd 

BEOne XBOCTOBHKa C $2JEbTpOM C DOMODJiH} H6M6 HTEpOB O^IHOfl My$TH. 
OCHOBHHU HeflOCTETKOM 3T0T0 CEOCOda HBOTeTCH TO, ^TO C 

25 DOMomL© nanepoB z neweHTEpoBaHza HajrnaKepHoro KOJimeBoro 
npocTpaacraa He odecneTOBae*ca naaeraoe pasodmeHEe 3aK0Ji0H- 
Horo npocTpaHcraa b 3 one npojQTKTBBHoro imacTa ot BmnejieHa- 
mnx e nepeweaanmaxca c hem HenpojQTKTHBHHX nzacTOB, ocodeH- 
ho b nepexoAHUX 30Hax crBOJia ckbszhh c BepTEKaniHoro Ha 

30 ropE30HTajn»Hoe HaupaajieHHe , BCJieacraHe HenojEiBoro 3aMemeHBH 
dypoBoro pacTBopa aeweKTHHM. 

Ypoue Toro, naxepu H3-aa Hanoi! jwzhh He woryr HaaesHo 
nep6RpKBaT2> KasepH03HHe 30HH, icoraa zx jniHefiHHe pasMepH 
npe smnaP T jnmeftHHe pa3Mepu noBepxHocTE ynjioTHeszE nanepa. 

35 3*o ycyrydOTQTCH b opBaszHax, bckphbehx oiadociieMeHTHpoBaH- 
HHe nopojw, me mem wecTO odBajm nopo;m, ocodeHflo, noane 
npoMHBKB CKBasEHH e ysaaeBBH c ee CTeHOK KOJOWaTaHHOHHOa 
KOpKE* 



WO 95/0347* 



PCT7RTO5/00173 



- 5 - 

B ocHOsy HacTonmero H30dpeTeHiw nooroKeEa 3a«a^a co- 
3AaHna ciiocoda 3aKaimiBaHaH cTpomejiBCTBa ckbskhh 9 KOTopnfi 
odecne^HBaJi 6u HajiesHoe pa3o<5aeme npoEyKTBBHoro nmcrz 
ot Bumejiesamnx z npmjuKamnuDC k Hewy Henpoj^KTUBiiux ytoctkob 
5 npn Hajurn b hhx 3oh ocjiosfleHM dypeHEH JiBdoro saga h npo- 

THSeHHOCM. 

PaCKpUTHe H30dpeT6H2H 

IIocTaBJreHHafl 3ajsana aocTflraeTCH tgi^, hto b cnocode 

3aKaHHRBaRKS CTpOHTeJTbCTBa CKBaHHHH, BKJUHaSHUeM B CedJl BCKpH— 

10 teg npo^KTHBHoro njiacia, cnycK h ycTanoBsy b cKBamHe ko- 
jiohhe odcajsHHX Tpyd b XBOCTOBHKa c §H32»TpoM c odecneTOHEeM 
hx repMeTHTOoro coejuiHeHHH Messy codoil f H paaodmeHHe Henpo- 

JQTKTHBHHX yHHCTKOB OT DpOJQTKTHBHHX, COIUBCHO B30dpeTeHHE) f 

cnycK b cKBasHHy kojiohhh odoa&HHX Tpyd n xboctobeks c khjibt- 
15 pom ocymecTBJiflDT pasaejiBBo, a ex repueTHnaoe coeaHHeHKe 

OCymeCTBJDDDT B CKBaSHHB , OpH 3TQM DO MBHLmell M6pe 0£Hy E3 

Tpyd XBOCTOBHKa nepea ero cnycitow b cKBaxHHy npo$njrapyi>T c 
odpaaoBaHHeu no MeHHseft wepe asyx npoAOJn»Hux rocp h mmaro- 
pa^ecrax kohuob c pesLdaua, a nocjie cnycica XBOCTOBmca b 
20 CKBasHHy npooajiBHyK) Tpydy pacnmpsDT w ycTaaoBKH xboctobh- 
Ka b CKsasEHe n pa30dmeHnn HenposyKTHBHHx DJiacTOB ot npo- 

^yKTHBHHX. 

IIpejpstraeMoe z3odpeTe£ze no3BOJweT 3a c^eT ECKJnrceHEH 
npnMBHeHEH jyw ycTaaoBRB xboctobhkob c ©azriTpaMZ KOHCTpyK- 

25 thbho - cjioshhx pa3T>eaHHETejiefi xi dootbchkx ycTpoScTB, a 
Taicse naKepoB jyw pasodmeaaa nmcTOB ynpocTHTt 3th padoTH 
b odecneraTB dojiee Haseraoe pasodmeaae aenpoayKTHBHiix Ma- 
ctob ot DpojyKTHBHoro DJiacTa, a TaKEe nepeKpHTHe 30H ocjioe- 
Heaaa (Kasepa, odsanoB nopojm, njiacTOB c aHoasajiLHo bhcokhm 

30 BHyTpsnjiacTOBHM saBJieHHea, boeo— ra 3 o— up qhbjlb hb3 e ^pyrnx) 
jnodoil npoTssiceHHocTii« npn 3tom Hazdojanmit a§$eicT aocTHraeTca 

B KaKJIOHUHX CKBaSHHHX Z B CKBaKHHHX C ropH3DHTaJU>HHM yTOCT- 

kom ctboje, a TaKse b Tex cjiy^aax, Koraa dpothsshhoctb 
ymaaHHHX njiacTOB z 30H He nosBOJiaeT nepeicpHBaTB zx nanepa- 
35 mb, a netaeHTHpoBaHHe He odecaemiBaeT Ha^esHoro pa30dmeHM. 

Kpoue Toro t ycTaaoBKa XBOCTOBHKa c gawLTpoa c noMom>B 
npoim^BHHX Tpyd no cpaBHeraso c H3BecTHiffj cnocodOM f cor^ac- 
* ho KOTopoMy 3Ta onepamw ocymecTBMeTCH uyreM aeweHTnpoBa- 
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HSH XBOCTOBHKB, DO3BOJ0ieT CHH3BTL paCXOS IieMeHTa, COKDETOTB 

Epsufl Ha ycTaHOBKy, Tax ksk oraaaaeT Heoc$XQsiiHOCTi> b oeh- 
aaaaa 3aTBepgeBamH nerjeHTaoro pacTBopa a ncnojasoBaHUH 
<I yw 3Toro cnemiajiLHHX tfparan pa<5o*tax. 
5 3 oshom H3 BapaaHTOB BunojmeflZft E30dpeTemK nocjie 

BCKpHTHH npojtyicraBHoro MacTa b cKBasHHy cnycKaDT xbocto- 

BEK C CHJOLTpOM £ yCTaHSBWIBaJOT 6r0 B DP0S7KTHBH0M ttnacTe 

uyreM npEKaTHH no BaeHusefi wepe ozchoU npocmjiBHoii TpydH npa 
ee pacmapeHaa k cTeaae CKBaxaHH, a saiew b CKBasHHy cnjrcKa- 
10 st KOJioHEy otfcajiHHX Tpy<5, aazaafi KOHea KOTopofi repueTZHHo 

COeOTH5D0T 0 BepXHBU KOHIJOM XBOCTOBZKa. 

DpejuiaraeMHfi Bapaaro Bsmomenssi B3o6peTeaM no3BOJweT 

yCTHHaBJtHBaTI) XB0CT0BHK B fleOdcaseHHOTi CTBOJie CKBaSHHH, 6m- 

roaapn ^auy o<5eane*iHBaeTCH Hajexaoe pa30(5merae dpojqtkthbho- 
15 ro nmcTa o? BHmejieacamax H6 npo jyKTHBHUx cnacTOB, npe^orapa- 
maeTCH cy*eHne jizaMeTpa cRBazzHU a cHEsaeToa pacxoa cxJcan- 
hhx Tpyc5» 

B Apyrou BapaaHTe BmojiHeHaa a30dpeTeHaa b aaTOJie b 
cKsasaay cnycicaBT so apo^KTHBHoro njiacia a ycTaaaBJiHBasT 
20 KOJioHHy odcajiHHX ipytJt a saieM nocjie bckphthh apo^KraBHoro 
ajiacTa b Hero nepes 3iy KOJioHHy cnycaaro xboctobhk c thjtbt- 
- poM a apz pacmapeaaa apo$ajn>Hoft TpydH ycTaHaBzaBapT ero b 
cKBaKBHe, apa 8T0M npcxpajiBHp) Tpydy npasaMaoT k cTeHKe hhe- 
Hero Koaoa xojiohhh odcaaamc Tpyd, odecaeraBaa ee repweTOT- 
25 Hoe coeaaaeaae c xboctobbrqm. 

Taicofl BapaafiT sanojiHeHaa ao3BOJsaeT aca ojh>3 OBaTt Haado- 
jiee npocTofi, bhtoahhH a HaaeEHHfi cnocod yctaflOBKa xboctobh- 
kob c $ajn>TpaMH c aoMomBQ apo^ajaaHX Tpyd b Tex cjiywix, 
aoraa b cponecce dypeaaR craaxaHH BCTpe^aDTca miacTH c aHO- 

30 MSJttH Q BHCOKBM BHyTpHDJBCTOBHM JiaBJieHBeM, KOTOpHC DdiTIHO 

nepeKpHBaOT apouesyTO^fiHMa KOJioHHaMB odcajiHHX Tpyd zjm 
KOJiOHHawa - "jreTyraaMa". 

KpaTicoe oaacaHae ^epTesefi 
jjpyrae neJia a apea?jymecTBa aacToamero H30dpeTeaafl cTa- 
35 ayT noaaTHK H3 cjieaynnero aeTajiBHoro oaacaaaa apmepoB ero 
BHHOJiHeHHH a npajiaraeBmc ^epTesefi, he Koxopux: 

far, I H30(3pa«aeT KowajieKT odopyaoBaaaa jyiH cnycna a 
ycTaaoBKB xboctobhkh c ga^LTpow b cxBanaHe; 
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<5nr.2 - ce^ieHEe II— II aa qpnr.I; 

QHT. 3-4 - yCTaHOBKy XBOCTOBEia C QEJttTpOM B CKBSSHKe ; 

get. 5-6 - BapaafiT ycTaaoBKE XBOCTOBiuca c cobjebtpom b 
cKsasnBe. 

5 JfywiR BapmHT ocymeciMeHiifl E30dpeTeaHH 

Cnocod 3aKatranBamiH CTpoHTejn>cTBa cKBaEEHu 3aKJixreae?- 
ca b pa3neju>H0M cnycKe b cKBasEay e repweTOTHow coeMHesmi 

BHJTpJS ee KOJIOHHH 0<3caJlHHX Tpy<5 E XBOCTOBEKa C PIHBTPOM. 

no MeHLmefi Mepe cuxHy 23 Tpyd XBOCTOBUKa nepea cnycKOM b 
10 cKsasEHy npoqaumpyBT c odpa30BaaBeM no Meracefl Mepe kbjx 
spoAoaBBx rofp b murnHflpn^ecKHi koeuob c pesfcdaME. IIpo- 

JQTKTHBHHfi BJiaCT 3ETeM BCKpHBaJDT, CDJClCaST B Hero XB0CT0BEK 

c i'EJDbTpoM , nocjie ^ero npoqmiBHyD Tpydy pacmnpflnr judx 

yCTaHOBKH XBOCTOBEKa B CRBaSHHe B pa3DC5meHHH HeUpOJiyKTHB- 
15 EHX OJiaCTOB OT DpO^yKTHBHHX. 

B COOTBeTCTBBE C OJOHEM E3 BapHBHTOB BUD0JIB6HZH CDOCOda 

nocjie BCKpHTZH npojjyKTEBHoro mracTa b CKBaszHy cnycraDT 

XBOCTOBEK C QUUIBTpOM E y CTfl Hfl BUgBSIOT GrO B npO^yKTHBHOM 

njiacTe nyreM npzaaTaa no MeaLmeil Mepe oaaofi npamjEbHoft Tpy- 
dH npE ee pacnmpeHEE k cTOHKe CKBasHHH* 3ateM b cKBasEay 
cnycKaDT KoaoHHy odcaaanx tpyd, hesheH aoaeii KOTopofi repMe- 

TETOD COeHEHHDT C BepXHHM KOHHOM XBOCTOBEKa. 

2 C00TB6TCTBZZ C ^pyTEM BapEBETOM BUEOJIHGHEH E30dpe- 

TeHEH BHa^ajie b CKBamHy ao npo^yraBBHoro nnacTa cnycBasT 
e ycTasasjiEBaDT kojiohhy odcajxEHX Tpyd* 3a?eM nocjie bckdhteh 
npo^yKTHBHoro njaacia b aero ^epes 8Ty aojioaay cnycKBDT xboc- 
tobbk c c&EJa>TpoM e npE pacnmpeHEE npo$EJtBHOfi TpydH ycTaaaB- 
jmBam ero b cKsasEHe* DpogEJiBByB Tpydy npa stom npEKBMax>T 
k cTeHKe HHXHero KOBixa koaohbh odcaaaax Tpyd, odecneraBaa 
ee repueTHTOoe coeaaaeaae c xboctobbkom, 

Cnocod ocymecTBUHBT c noMomra ycTpoficTBa, Bmaorcamero 
b ceda KOJioaHy dypajrhanx Tpyd I ($Br*I), KOJioHHy odcajiHHX 

Tpyd 2 (<pBT # 3) f XBOCTOBEK 3 C H epCOpflpOBa HHMM OEJEbTpOM 4, 

coeOTHHeMHS c Koaoaaoii dypEJttBHX Tpyd I c ncaaomLD nepexo^EB- 
m 5 b nepeBOjiHEKa 6. flepexoaaaR 5 (ajieweaT, coejiEHHEnmii 
TpydH c pasBKME aBaMeTpawa) cweeT nepeui^Ky b Brae cejyia 7 
a mDOBoro oanaaa 8 ($ar.3) t pasnejwBmyB bojxocte xboctobb- 
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K3 3 C CHJTbTpOM 4 IS KOJIOHHH OOcaflHHX Tpyd 2. IIep€BOJlHHK G 

(canr.l) cHatiseK KJianafiOM 9, oepeKpHBasHEU KaHaji 10, cootf- 

WBSm& IIOJIOCTL KOJIOHHH OvpHJILHHX Tpytf I CO CKBaSHHOJl II E 

c^rsarma juih sanojraeHEH hojiocth kojiohhk dypnjiLmct Tpyd I 
5 cKBaszHHofi sotkocth) npa cnyoKe KOMiioHeHTOB ycTpoacTBa B 
cKBasHHy II • Ho MeHBmeU Mepe oana H3 Tpyd 12 XBOCTOBHKa 3 
smojiHSHa npooajiBHoS c do ueHiinefi Mepe JZEVMH npOSOJtttKHME 
rogppaMH 13 (oet.2) , pacnojioxeHHELSi cmsMeTpmno 0TH0cirrej&- 
ho neHTpajrsHofl och TpydH 12 9 h azsEHjqpmecKsus kohohmh c 

10 pe3BdaMZ (hh ©nr. I He noKaaam). Tocpn 13 npoigmmx Tpyd 
12 3auoaHeHH repueTH3zpyi]Qielt nacTOfl 14. Ha KOHne ciun>Tpa 4 
ycTaHoajieH neHTpaTop 15, odeoneqHBaiangfl ueHTpiipoBaHne Jhjilt- 
pa 4 0TH0czrejn»H0 cTenra cKBammf II. 

B cjzynae npoxoOTeHza ckbhsqhh II iepe3 HenpojjyKTHBHHe 

15 y^acTKH b ee ropraonrassHofi *acra hjih'potom c araua yracT- 
KaMH ksk noKa3aHo Ha gpnr.I 9 3 9 4 9 neppopaimoHHue otbcpcteh 16 
ftzjiMpa 4 saKpuBacr sarj^nucaMH 17 23 xmurcecicH paspymaeMo- 
ro uaTepnaJia, HanpnMep, ubthsh* npocaurtHHe TpydH 12 pacno- 
jiaram Ha CDOTBeTCTByintnnx yracTicax XBOCTOBHKa 3 c ©mubTpoM 4 

20 jym pasodmeHSH npoj^yKTHBHoS ^acra nposyKTHBHoro nJiacTa 16 
ot Henpo^TKTHBHoll, a Taxse jyw coejmHeHSH xboctobhkh 3 c 
fcoJioHHoS odcaama Tpyd 2. 

3 ycTpoacTBo bxohht TEKse pasBaJimeBaTejn 19 (6ht.5) f 
ncnojn»3yeMnfi jtm BHnpaaaeHra rocbp 13 npopuzLHUX Tpyd 12 

25 nocjre hi pacnmpeanH, 

Cnocod ooyniecTBSHDT cxaxymm odpasoM. B nponecce 6y~ 

peHHH CKBaSHHH II (oHT.l), DepeA BCRpUTfleM UpOJQTKTHBHOrO 

njiacTa 18 9 gBBecTHHMH cpHeuaMH H30JinpvDT see HecoBMecTmiHe 
no ycJioBZHM dypeHHH wiacTH, pacnojxoEeHHHe Bmne npoayKTHB- 

30 Horo 18 9 a noane bcotuthh nocjiejxHero z ddquhbrh cTBOJia 
CKBasaHH II b Hee cnycRaDT na kojiohho dypnjiBHHX Tpyd I 
xboctobhk 3 c npeABapBTeja>HO nepdjopnpoBaHHHM Siuibtpom 4 9 
coejuiHeHHHfl c K0JI0HH02 OypnJEbHHX Tpyd I c noMomiD nepexojr- 
Hum 5 9 npofeziisHiDC trpyd 12 z nepeBoaHnica 6. nepxopanzoHHue 

35 oTBepcTHH 16 $mn»Tpa 4 3aKpHTH 3arJsyBRauz 17. 

IlOCJie A0CTHS6HZH $HJH>Tp(B5 4 3 ad OH CKBaSHHH II B HOBO- 
CM BP05HJIBHHX TpyO 12 SaKa^IKOS DpOMHBOHHOS SS£KDCTH CO- 

sjjaOT aaBJKH29 f HeodxojxHwoe jyrc BHUpaBJieHaa hpoeojibhhx 
rocp 13 z npzzarzR CTeHOK Tpyd 12 r CTefiKe CKBasnHU II 
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(qht.3), odecne^HBaH coBwecTHO c repweTmiipjTEDiueH nacToii 14 
repweTHWB iraojumm HenpoayKTHBHHX yqacTKos npofl7KTHBHoro 
miacTa 18, 

3aTew kohohht dypajiiHKK Tpyd I ($ht.I) swecTe c nepe- 
5 BD flHHK QM 6 oTBHiraBaDT ot Bepximx npo£aaBHHX Tpyd 12 II BOS- 

HHMaST S3 CKBaSZHH II, UpilCOejtHHHBT K hs5 pa3Ba J Hfle3aTeJg> 

19 (czr.5) b cHosa cnycEaro b CKBaHzay II ao sxoaa b Bepx- 
HEE) TO OTB npo$raiHHX Tpyd 12 ($ht.3). Bpamaa kojiohh^ dyprair- 
hhx Tpyd I BuecTe c paaBaameBaTeaeM 19, npoMBOjwT oKoma- 
10 TejEbHoe BunpaBJieHEe rogp 13 h MOTHoe npusaTHe ctbhok npo- 
4HJEBHHX Tpyd 12 k CTeHKau cKBasHHH I. Hps 3 tom repjera3npyB- 
mas nacTa 14 ($m.2) ocSecne^HBaeT aajeHByx) repweTHsamm 
saTpydHoro npocTpaacTBa cKBasneu II. 

SaJiee KoaoHHy <5ypHJE>HHX Tpyd I c pa3 sajimesaTejieM 19 

15 (OHT.5) DOJlHHMaKJT 23 CKBflUFffff II H CHyCKaDT B fiee KOJtDHHy 

odcajiHHx Tpyd 2 (gpsr.3) jio sxoaa ee HHSHero KOHoa BHyrpi» 
BepxHHX npo?Jun>HHX Tpyd 12 c odpa30BaHaeM 3asopa 20 weroy 

STEM KOHnOM, CejUIOM 7 2 CTeHKHMU BepXH2X HpOO)EJEbHHX Tpyd 12. 

3aseu b CKBaxHHy II cdpacHBasT mapoBofl imanaH 6, KOTopafl 
20 caam cg b cejwo 7, pasodma* BHyrpeHaze dojioctb xboctobhkh 3 
h odcsusHoft kojxohhh 2. npoH3Bojyrp 3aKa^Ky ueMeHTHoro pacTBD- 
pa TOpe3 KanoHHy odcasHHX Tpyd 2, nocae *ero onycKam ee 
HzsazS KOHeu so ysopa b cyseaae b nepexwHEKe 5 (g>nr.4) 9 
B v nocjie saTBepseBaHHH ueweHTHoro paoraopa, pasdypmauT 06- 
25 pa30BasnyscH BHyTpz koxoehh odcasHUX Tpyd 2 neweHTHyo npod- 
(fie BORasaHa), mapoBolt KJianan 8 h cejuro 7. 
8 caynae ycTaaosKZ b Siun>Tpe 4 BpeweHHHX 3arjiyineK 17 
(tor. I) nocjieaHEe paspymasT zaxaiKoH b Hero pac^eTHOii nop- 

TOW KKCJIOTH ($HT,4). 3aTeU Dp OH 3 BOOT T OCBOeHBe CKBSKHHH II, 

30 B Tex onyronx, Koraa dpojqtkthbhhS anacT 18 BCKpasaDT 

no one cnycjca kojiohhh odcartmx Tpyd 2 (aanpmsep, npowesyroK- 
Hofl mm BKCnjiyaTanaoHHoll) ( to xboctobhk 3 ycTaHaBJiHBaBT 
uyreu npEaaTza cTeaos BepxHBX npo£HJn>HHx Tpyd 12 k BHyT- 

peHHBM CT6HKBM BKZEBVO KOHUa KOJIOHHH OficajIHHX Tpyd 2(cCT.6) . 

35 Jure 3Toro c y^eTOM Beca xBocTOBBKa 3 z ©Jun»Tpa 4 paweT- 
hum nyrew onpe^ejraoT HeodxojusuyB jymny BepxHHX npogHJiLHHX 
Tpyd 12 f c houohilk) kotdpux dyxyr ex ycTBHaBJiHBaTL. Ha Kome 
©HjtbTpa 4 Kperurr OaiiffiaK 21 (cdet.5) c cejmoM 22 boa mapoBoii 
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KaaiiaH 23 z orpaEmHTeJieM 24, npsjiOTBpaiaaKaiBM nepeMenteane 
Knanafla 23 b odpaTHOM HanpaBJienBH. EraepBaA kojiohhh odcan- 
hex Tpy(5 2, 3 kotddom sojkhh ycTanaBJiHBaTB npoamifcHHe Tpy- 
6u 12, KajmfipTOT pacmEDHTeJieM (Ha car. He noK83aH). 3aTeM 
5 k KOJioHHe CypoBHux Tpy6 I DpacoesaHOTT pa3BajimeBaTeJn> 
18, coeOTHeHHHli c uHJiHHjipH^ecKOi TOCTU) 25 BepxHeii npogMB- 
hoJi TpydK 12 XBOCTOBHKa 3 c noMOim© JieBOll pe3*(5H 26, cnyc- 

KaH)T CKOMDOHOBaHHHft T3JCZM 0(5pa30M BHCTpyMeHT B CKBaHZHy II 

■ ($m\5) h npoMHBasT ee, nocae iero cfipacHBarar oapoBOfi wia- 
10 naH 23, nepeKpraaa npH 3tom OTBepcrae b ceaJie 22, n 3aKan- 

KOfl DDOMHBOTOOa EHBKOCTH B BOJIOCTH XBOCTOBHKa 3 H $OSBTpa 4 

co3flaxrp b hex aaBaerae, HeodxojusMoe aaa onpeccoBm Bcefi 

komeohobkh, dok jieficTBzeM KOToporo OOTOBpe&SeHHO BUnpaBJDDDT- 
ch ro$pH 13 Bcex npooajanux Tpyfi 12, KOTopue 6wm bkjdohghh 
15 b KOUtnoHOBitf odopyzoBaHH*. 3 pesyjiBTaxe 3Toro cieHKH Bepx- 

HHX npO§HJIBHKX Tpyd 12 BJ10TH0 npHHHMaDTCH K CT6HH6 HHKHerO 

Koma kojiohhh obcaaHHX Tpy<5 2 (gzr.6). 

3 CJ^iae BKXDFI6H2H B KOMDSHOBKy HpD$HJIBHHX TJJJ6 12 JUIH 

pa3odmeffiw hsdpowkthbhhx ojiactob ($ht.3) ejih budojzh6HZh 
20 Bcero §MBTpa 4 H3 npognjamix Tpyd 12, khk DOKa3aso Ha az- 
xypax 5 h 6, to cieHKH stbx Tp$r<5 12 Taicse MOTHO HpHHHMaBT- 
ch k cTeHKe ckbbhhhh n. 

HaraseHHeM £ nocauutofl HHCTpyMema npoBepsM ycTottro- 

BOCTL yCTHHOBKH XBOCTOBHKa 3 C ©MLTpOM 4 Ha OCCBOe CMem©- 

25 HH6. 3aieM BpameHHOM kojiohhh (JypMLHHX Tpytf I c paaBajrwe- 
BaieJieM 19 snpaBO bhbzh^zbbdt nocJieaHHft H3 mumajopOTecKoro 
Komia 25 BepxHea npoggHJMOfl Tpy<$H 12. OjwoBpeweHHO HHKHHe 
Bajrmyrause 3JieMeHTH 27 pa3BajffineBaTejrc 19, noarawaHci BBepx, 
pa3BaJonoBHBaOT peaatfy 26 wvnBjipmecxDTO kohto 25, ysejm- 

30 Hmag ero BHyrpeaHnS jmaMeTp. 3aTeM HHCTpyueHT noaaiorr bhhs 
c ojiHOBpeiaeHHofi npoMHBKoa h BpameraeM ero snpaBO, b peayjiB- 
TaTe Hero npoHCXOEET roJQHettmee pasBajauoBHBarae munumpn- 

qeCKHX KOHUOB 25 H B8PXHHX DpOpiJIBHHX TP7<5 12 HHSHHKH BaJIB- 

cynanmi MeMeHTawm 27 a BepxfiHMH 28, wewmm 6ojam& aaa- 

35 MBTp, TOM HHSHHC 

IIO 0K0HHEHHH pa3BaJUH0BHBaHHH DpOQMBHHX TpyO I<Z ZX 

mecTe c KOJioHHofl oficajiHHX Tpy6 2 onpeccoBmaOT Ha rejwe- 
TiraocTB coajiaHHeM b hhx jcaBJieHM. Dpa oTcyTCTBHH repMeTH*- 
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HOCTE pa3BaJIHI0BHBaHBe HOBTOpSDT. 

3 anyrajix bkjidhdhhh b KOMDOHOBKy XBOCTOBHKa 3 sluh 
^juE&Tpa 4 aonojiRSTejiBHHX dpo^ejilhhx ipyti 12 ($nr.3) sum 

BUB0JIH6HHH BCerO (fiLUBTpa 4 £3 OpogWEbHHX TpV<5 12 (±ST.5,6) f 

5 nepgopangoHme oTBepcTira 16 3aKpuBa©r sarjijmxaim 17 H3 
xnMOTecKH paspymaeMoro METepnajia, ROTopue nocjie 3aBepmeHHH 
padoT no yciaHOBKe XBocTOBZKa 3 c oHJGLTpoM 4 paspymaBT 3a- 
k3.hko3 cooTseTCTBysmero xmapeareHTa. 

npOMHUuae hheh np&M e hhmoc tl 

10 npeAJzaraeuuK cnocotJ nosBOJiaeT fiajiesHO pa30<JiaaTi> npo- 

JCTKTHBHH& bjeict or BHiiie;iexamHX Henpo^yKTHBHKX HJiaCTOB, a 
Tajcae ot nprafflcaangx r Heuy z nepeMeaammnxcH c hhm spyrnz 

HQDpOJQTKTJIBHHX ytJHCTKOB CKBSSHHH (5e3 IieU6 HTHpOBa EES $HJE>T- 

pa-XBocT OBHKa • npH 3T0M ynpomaeTc* TexHOJioraH ycTaHOBKn 
15 raocTOBHKOB c (fHJiiTpaMH n CHUEasros 3aTpaxu sa cneT hcxjdo- 

TieHZH KOHCTpyKTHBHO-CnOSHHX paSfceaHHOTBJieS a DOOTeCHHX 

ycTpoflcTB, np^eHHeuicc npn ycraHOBRe xboctobhkob, a TaKse 

H6M6 HTBpOBaHEH EX, KOTOpOMy CODyTCTByiDT aBapHH H saTpdTH 

speMeHjj Ha osigaHae 3araepEeBaHra neMeHTHoro pacrBopa. 
20 KpoMe Toro, npejynaraeMHfi cnococJ no3BOJiHeT pacmnpHT* 

odJiacTB ero nprniesems, TaK ksk oh uosst <5htl HCD0jn>30BaH 

RBK B OficaTOHHOM, TOR H B HeOficaseHHOU CTBOJUe CKBaSZHK, He- 
3&BHCHM0 OT HflJIfTOM 3 OH BOrJIOmeHUH npOMHBO^HOfi SHBKOCTg, 

BOJionpQHBJEeozfl, h DpaRTH^ecRZ <Jeo cynje ctbc hh oro yMemeeHHH 
25 jmaMexpa cRBaszHu. 
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QORSfSk HSOEPETEaMH 

1. Cdocoo" 3aicatniiBaHHfl cTpoBTeaLCTBa cKBasaKH, bkjid- 
laKnma 3 cefia BCKDHrne apoayKTEBHoro naacTa (18), cnycic h 

yCTaHOBKy B CKBEHHHe (II) KOJIOHHH 0(3cajlHHX Tpyd (2) E XBO- 

5 cTOBHKa (3) c $hjibtpom (4) c odecneTOHaeM ex repMeiOTHoro 
coeaaaeaBB tiesay codoii, b pa30dmeaae aenpoayKTBBHHX ynacT- 

KOB OT BDOayKTHBHHX, 0 ! I H U iD 11 " 8 C H TeM, TOO 

cnycK b cKBaKzay (II) kojiobbh odcaaaux Tpyd (2) a xboctobe- 
jca (3) c fjurarpcM (4) ocymecTsaaaT paaaeasao, a hx repae- 

10 TOTHoe coeaaaeHae ocymecrBJimoT b cKBaazne (II), opz'btom 
no Meatmen Mepe oaay as Tpyd (12) xboctobbkb (3) aepea ero 
cnycicou b ckb3.se sy (II) npogaumpyBT c odpa30BaraeM no Meai- 
mea Mepe asyx DpoaojaaHX ro$p (13) z naaaBapireecKHX kob- 
d.ob (25) c pe3*daMB (26), a nocae cnycaa XBOCTOBBKa (3) b 

15 cKBasHHy (II) DpofcuoayD Tpydy (12) pacnmpror aaa ycTaaos- 
kb XBOCTOBBKa (3) b cKBasuHe (II) b pa30dneaaa HenpoayiciflB- 

HHX nXHCTOB OT npOSyKTHBHHX. 

2. Caocod do d.I, oTJiBiaKmaacfl TeM, no 
nocae bckphms DpoayitTaBaoro naawa (18) b cKBasaHy (II) 

20 cnycKaDT xboctobbk (3) c laawpoM (4) a ycTaaaBJniBaDi ero 
b DpoayKTBBHOM aaacie (18) nyreu npaaaTaa do MenMiea Mepe 
oaaoa npofaasHOfl TpydH (12) Bpa ee pacnapeaaa k creaKe 
cKsasHBH (II) . a saTeia b CKBasaHy (II) cnycKam Koaoaay od- 
caaainc Tpyd (2) , kbsbbe Koaeu Koiopoc repMeTjreao coeaaasET 

25 C BepXHEM KOBHOM XBOCTOBBKa (3). 

3. Cnocod do d.I, oTaa^anmaiica TeM, to 
BHaiaae b cKBasaay (II) cnycKaOT ao apoayKraBBoro naacTa 
(18) a ycTaaaBJBBaET Koaoaay odcaaaHX ipyd (2) , a saiea noc 
ae BCKDHTaa opoayKTBBHoro'naacTa (18) b aero iepe3 9Ty 

30 KDJtoHHV coycaaDT xboctobdk (3) c 5MiT P 0M (4) a Dpa pacma- 
peaaa ooofcaaMofl ipydu (12) ycTaaaBaaaaOT ero b cKBaaa- 
ae (H)", opa btom opogajaayD Tpydy (12) DpasaMaDT k cTeiute 
Hasaero Koana Koaoam odcaaaax Tpyd (2). odecDe^asaa ee 
repneiaHaoe coeaaHeaae c xboctobbkom (3). 
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The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
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A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (11). Before lowering into well (1 1), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation (1 8) is then 
tapped and after lowering liner (3) into it, shaped pipe (12) is expanded to secure 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement sluny flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 



WO 95/03476 



PCT/RU93/00173 



-6- 

the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. , . 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 1 8. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted fiom well 1 1, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22. to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (1 1) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(1 8) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3 . A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 
Fig. 4 



WO 95/03476 PCI7RU93/00173 

4/5 

[see Russian original for figure] 



Fig. 5 
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